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§ 90.415 Raw gaseous sampling proce-
dures. 

Fit all heated sampling lines with a 
heated filter to extract solid particles 
from the flow of gas required for anal-
ysis. The sample line for HC measure-
ment must be heated. The sample line 
for CO, CO2 and NOX analysis may be 
heated or unheated. 

§ 90.416 Intake air flow measurement 
specifications. 

(a) If used, the engine intake air flow 
measurement method used must have a 
range large enough to accurately meas-
ure the air flow over the engine oper-
ating range during the test. Overall 
measurement accuracy must be two 
percent of full-scale value of the meas-
urement device for all modes except 
the idle mode. For the idle mode, the 
measurement accuracy must be ±five 
percent or less of the full-scale value. 
The Administrator must be advised of 
the method used prior to testing. 

(b) When an engine system incor-
porates devices that affect the air flow 
measurement (such as air bleeds, air 
injection, pulsed air, and so forth) re-
sulting in understated exhaust emis-
sion results, make corrections to the 
exhaust emission results to account for 
such effects. 

§ 90.417 Fuel flow measurement speci-
fications. 

(a) Fuel flow measurement is re-
quired only for raw testing. Fuel flow 
is allowed for dilute testing. If the 
measured fuel flow is used in the dilute 
calculations for brake-specific fuel con-

sumption (see § 90.426(e)), the fuel flow 
instrument must meet the require-
ments of this section. 

(b) The fuel flow measurement in-
strument must have a minimum accu-
racy of one percent of full-scale flow 
rate for each measurement range used. 
An exception is allowed for the idle 
mode. For this mode, the minimum ac-
curacy is ± five percent of full-scale 
flow rate for the measurement range 
used. The controlling parameters are 
the elapsed time measurement of the 
event and the weight or volume meas-
urement. 

§ 90.418 Data evaluation for gaseous 
emissions. 

For the evaluation of the gaseous 
emissions recording, record the last 
four minutes of each mode and deter-
mine the average values for HC, CO, 
CO2 and NOX during each mode from 
the average concentration readings de-
termined from the corresponding cali-
bration data. Longer averaging times 
are acceptable, but the sampling period 
which is reported must be a continuous 
set of data. 

§ 90.419 Raw emission sampling cal-
culations—gasoline fueled engines. 

(a) Derive the final weighted brake- 
specific mass emission rates (g/kW–hr) 
through the steps described in this sec-
tion. 

(b) Air and fuel flow method. If both 
air and fuel flow mass rates are meas-
ured, use the following equations to de-
termine the weighted emission values 
for the test engine: 
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Where: WHC = Mass rate of HC in exhaust [g/hr], 
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